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(57) Claim 

A stable detergent composition in liquid or gel form 
containing from 10 to 80% by weight of active detergent mixture 
and water, the active detergent mixture comprising four 
components as follows: 

(a) an anionic detergent active other than alkyl ether 
sulphate; 

(b) alkyl ether sulphate containing one or more ethylene 
oxide residues per molecule, the weight ratio of components (a) 
and (b) being in the range 2:1 to 1:10, the proportion of 
component (b) with a single ethylene oxide residue per molecule 
being not substantially greater than the proportion with the 
commonest higher number of ethylene oxide residues per molecule; 

(c) lather booster selected from monoalkanolamide, 
dialkanolamide, betaine, amine oxide and mixtures thereof in a 
total amount in the range 5 to 30% by weight of the active 
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detergent mixture, the amount of monoalkanoiamide not exceeding 
20% by weight, the amount of amine oxide not exceeding 10% by 
jvejght,_an<^he^otal^mount-^-^ 

and betaine plus lj times the amount of amine oxide being at 
ieast 7.5% by weight of the active detergent mixture, 
(d) nonionic detergent active material in an amount in the 

range 5 to 35% by weight of the active detergent mixture; 

the active detergent mixture having maximum conteats u 
of alkylaryl sulphonate, v of primary alkane sulphonate, w of alkyl 
sulphate, a maximum total content x of secondary .ilkane 
sulphonate and fatty acyl ester sulphonate, a maximum total 
content y of dialkylsulphosuccinate and alpha-olefin sulphonate and 
a maximum total content z of any other anionic detergent active 
except said alkyl ether sulphate, 

where u, v, w, x, y and z are all percentages by weight 
of the detergent active mixture and are given by 
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The present invention relates to liquid detergent 
compositions suitable for use especially, hut not exclusively, in 
fabric washing, shampoos, and above all, in manual dishwashing 
operations in both hard and soft water. 

The term "dishes" as used herein means any u'tensils 
involved in food preparation or consumption which may be required 
to be washed to free them from food particles and other food 
residues, greases, proteins, starches, gums, dyes, oils and burnt 
organic residues. 

Light-duty liquid detergent compositions such as are 
suitable for use in washing dishes are well-known. Many of the 
formulations in commercial use at the present time are based on a 

sulphonate-type anionic detergent, especially on alkyl benzene 

sulphonate, in conjunction with an alkyl polyethoxy sulphate (alky. 

ether sulphate). The sulphonate-type detergent generally 

predominates. 

The use of conventional dishwashing liquids based on alkyl 
benzene su.phonate/alky, ether sulphate or on alky, sulphate/alky, 
ether sulphate is seen to have deleterious influence on hand 
conditions of users. Hence mildness in washing-up liquid is 
considered a desirable quality, and many specially formulated 
products on the market make claims for it. 

Protein denaturation by surfactants is considered to be 
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one of the major causes of skin irritation and skin roughness 
indoceid-b-yrsUrfactants (G. Imokawa et al JAOCS 52 480-489 Dec. 
1975). The degree of surfactant denaturation of protein depends 
on the type of surfactants and their concentration. 

At present the dishwashing formulations that are on the 
market which are less interactive with protein and hence 
considered to be milder are those based cn a combination of ether 
sulphates and amine oxides. See for example US-A-3 928 2*9 
(Procter and Gamble). In place ol amine oxides, betaines can also 
be used. See for example US 4 55k 098. However, such 
formulations - particularly with amine oxides - are expensive not 
only became the active ingredients are expensive but also because 
they require a large amount of expensive hydrotropes such as 
xylenesulphonate and/or ethanol ,o produce liquids which are stable 
and of acceptable viscosity. Therefore there is a need for the 
development of more cost-effective mild dishwashing formulations, 
which are based on relatively less expensive detergent raw 
materials and which alsc require lesser amounts of expensive 
hydrotropes. 

The present invention is based on the realisation that 
cost-effective mild liquid dishwashing formulations with adequate 
performance can be obtained by careful choice of the active 
ingredients and their preparations in particular by restricting the 
main anionic detergent active present and including also sel ct d 
amounts of alkyl ether su|pnate? ^ ^ 
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detergent active material. 

According to a first aspect of the present 
invention there i provided a stable detergent 
_c.omp os.i-t-i-on— i-n— l-j-cji-H-d-n r— gel— f-o r m-c o n t.-a rnrng— from - 1"0— tTo" 



5 80* by weight of active detergent mixture and water, the 
active detergent mixture comprising four components as 
f ol 1 ows : 

(a) an anionic detergent active other than alkyl 

ether sulphate ; 

10 (b) alkyl ether sulphate containing one or more 

ethylene oxide residues per molecule, the weigh*- ratio of 
components (a), and (b) being in the range 2:1 to 1:10, 
the proportion of component (b) with a single ethylene 
oxide residue per molecule being not substantially 

15 greater than the proportion with the commonest higher 
number of ethylene oxide residues per molecule, the 
component (b) providing ac least 12% by weight of the 
active detergent mixture; 

(c) lather booster selected from monoalkanolami de , 

20 dialkanolamide. betaine, amine oxide and mixtures thereof 
in a total amount in the range 5 to 30% by weight of the 
active determent mixture, the amount of monoa lkanolamide 
not exceeding 20% by weight, the amount of amine oxide 
not exceeding 10% by weight, and the total amount of 
25 monoalkanolamide, dialkanolamide, and betaine plus 1«, 
times the amount of amine oxide being at least 7.5% by 
weight of the active detergent mixture, 

(d) nonionic detergent active material i., an amount 

in the range 5 to 35* by weight of the active detergent 
3u mixture, with the proviso that when the lather booster 

(c) is a betaine, the non-ionic detergent active material 
is present at from more than 10 up to 35% by weight; 

the active detergent mixture having maximum 
contents u of alkylaryl sulphonate, v of primary alkane 
35 sulphonate, w of alkyl sulphate, maximum total content 
x of secondary alkano sulphonate and tatty acyl estt-r 
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I sulphonate, a maximum total content y of 

dialkysulphosuccinate and alpha-olefin sulphonate and a 
I maximum total content 2 of any other anionic detergent 
_ i active except said alkyl ether s ulphate, 



where u, v, w, x, y and 2 are all percentages 

by weight of the detergent active mixture and are given 
by 

u v w x y 2 

+ + + + + 1 

10 3 ° 40 40 50 60 60 ^ 

For reasons of cost-effectiveness, and 
availability of materials, at least a major proportion of 
the component (a) is 




selected from secondary alkane sulphonate, alkylbenzene suiphonate, 
pr-imar-y-elkyl-sulphate-fatty-acyl ester sulphonate, 



» * — • ««i r *i ■ wi ta i 

dialkylsulphosuccinate and alpha-olefin sulphonate 

The anionic detergent active (a) must not exceed a 
maximum amount which is dependent on the nature of this active 
For instance if secondary alkane sulphonate is substantially the 
only active (a) then the amount of it should not substantially 
exceed 50% by weight of the weight of the active detergent 



mixture. 



Maxima for other detergent actives, when substantially 
alone, are: 

alky J aryl sulphonate 20% 
alkyl sulphate gQ% 
fatty acyl ester sulphonate 50% 
dialkylsulphosuccinate 6Q% 
alpha olefin sulphonate 60% 
If anionic detergent active (a) is a mixture, then the 
maximum for the mixture is calculated as the total of the above 
maxima scaled in proportion to the amount of each active in the 
mixture. 

Primary alkane sulphonate is preferably not used, but the 
maximum amount of i, permitted in a mixture is calculated on. the 
basis thct the maximum amount of it, if substantially alone, is 
40% by weight of the active detergent mixture. 

The maximum amount of anionic detergent active (a) can 
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conveniently be expressed by specifying that the active detergent 
-mixture - has maximum contents: 



25 



u of alkyl aryj sulphonate 
v of primary aJkane sulphonate 
% w of alkyl sulphate 

x in total of secondary aikane sulphonate and 
fatty acyl ester sulphonate 

y in total of dialkylsulphosuccinate amd alpha-oiefin 
sulphonate, and 

z in total of any other anionic active present - except of 
course for the alkyl ether sulphate which is component (b)- 
where u, v, w, x, y and z are all percentages by weight of the 
detergent active mixture and are gi^n by the relationship: 

30 00 * U0 * 30 * 60 * io" ^ 1 

Generally the anionic detergent active (a) is at .east 10% 
by weight of the active detergent mixture, preferably at least 15% 
or 20%. It does not provide more than 60% of the active 
detergent mixture. 

Preferred maxima for anionic detergent actives are lower: 
alkyl aryl sulphonate 
alkyl sulphate 

secondary aikane sulphonate 37 3% 

fatty acyl ester sulphonat 37 3% 
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dialkyisulphosuccinate 

alpha-olefin suiphonate 5Q% 
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primary alkane suiphonate 3Q% 
any other anionic detergent active 30% or ftQ% 

Compositions of the invention can give performances in 
detergency tests as good as those of conventional compositions 
containing alky, benzene suiphonate, but are considerably milder. 

A significant form of this invention emp^ys'secondary 
alkane suiphonate as anionic detergent active (a) and 
monoethanolamide or diethanolamide as the lather booster (c), the 
active detergent mixture having in addition to the secondary ' 
alkane suiphonate and alkyl sulphate introduced with the alkyl 
ether sulphate a maximum content of >% in tota i of alkyl 
sulphate, primary t ,kane suiphonate and alkylaryl suiphonate 
materia, and preferably being substantially free of such additional 
sulphate and suiphonate material. 

It is particularly surprising that the harsh actives 
alkylary,su,phonate and primary a.ky, su.phate can be to,era«ed at 
leve.s as high as 30 and ,0% by weight of the detergent act.ve 
mixture. A significant aspect of this invention therefore resides in 
a four component composition as specified above in which primary 
alky' su.phate. alky.bcnzene su, P honate or a mixture of ,he two 
constitutes at .east 10% of the active detergent mixture and at 
least a majority of the component (a). 

In this invention it may be preferred that the total 



it • • 



7. 



10 



13 



20 



amount of alkyl ben zene sulphonate, primary alkyl sulphate ^ 
primary alkane sulphonate are no greater than the total of 
components (c) and (d). The tota, of these anionic detergents plus 
any secondary alkane sulphonate and fatty acy, ester sulfonate 
-ay be no greater than the tota. of ( c ) and (d). The total amount 
of component (a) is preferably no greater than 1 1 times the total 
of (O and (d). In some forms of the invention the total 'amount 
of (a) is no greater than the total of ( c ) and (d). 

Although in principle the concentration of the active 
detergent mixture may be as high as desired in the range 10 to 
S0%. provided that a stab.e liquid or gel product can be obtained 
the range of 3 to 60% by weigh: is preferred, and aoueous .iouid 
compositions with an active detergent mixture in the range of 3 to 
40% by weight are of especial interest. 

Six detergent actives have been mentioned above as 
possibilities for component (a). Of these, secondary alkane 
sulfonate may be preferred. U is generally produced by a free 
radical reaction, either a su.phochlorination reaction (Reed 
reaction) of a paraffin 

RH . so 2 . ci 2 ^ hS0jC , . HC| 

-oHo^d b, hydro,,*, ana n5u , ra , iMli<>n> „ by a su , phosidaiion 

reaction 
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RH * S °2 * *°? » RSQ 3 H 



followed by neutralisation. 

The secondary alkane sulphonate component (a) will 
normally be a mixture of materials of different alkyl chain 
lengths, of the formula: 



RjR 2 CH50 3 X 



where Rj and R ? which may be the same or different are each a 
straight or branched chain alkyl group having at least one carbon 
atom, the alkyl chain length (i.e. total number of carbon atoms of 
R, and R 2 plus 1) p, ; f e rably being in the range 13 to 18, and X 
is a solubilisinp cation. An example of such material is SAS 60 of 
Hoechst (SAS is a Trade Mark) *hich is produced by a 
sulphoxidation process. 

A suitable secondary alkane sulphonate produced by a 
sulphochlorination process is Mersolat (trade mark) of Bayer. 

Alkylbenzene sulphonate for use in component (a) is 
preferably derived from an alkylbenzene with a C g to C primary 
or secondary alkyl group. This may in particular be C g to C 

alkyl. Suitable alkylbenzene sulphonates are Dobs 102 of Shell 
and Marlon A of Hills. 

Primary alkyl sulphate (primary alcohol sulphate) for use 
in component (a) is preferably of the lormula 



9. 



R— OSOjX 



where R is a C g to C]6 primary alkyl group and X is a 
5 solubilising cation. Suitable is Dobanol 23A of Shell in which R is 

predominantly C J2 and C, 3 . As will be explained in more detail 
below alkyl sulphate is a constituent of alkyl ether'sulphates which 
provide component (b). 

Suitable detergent-active dialkyl sulphosuccinates are 
10 compounds cf the formula 
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CH 2 CH S0 3 X 



COORj COOR. 



wherein each of Rj and Ry wnich may ^ ^ ^ ^ 
represents a straight-chain or branched-chain alkyl group having 3 
to 12 carbon atoms, preferably from « to 10 carbon atoms and 
more preferably from 6 to 8 carbon atoms, and X represents a 

20 solubilising cation. 

The alkyl groups R, and R 2 are preferably straight-chain 
or (in mixtures) predominantly straight-chain. 

Among dialkyl sulphosuccinates that may advantageously 
be used in the composition of the invention are the C /C 
unsymmetrical materials described and claimed in GB 2 103 323 
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(Unilever); the dioctyl su.phosuccinate/dihexy, suiphosuccinate 
mixtures described and claimed in CB 2 104 913 (Unilever); and 
the mixtures of symmetrical and unsymmetrical dialkyl 
sulphosuccinates described and claimed in GB 2 I0I ,20 (Unilever). 

Appropriate aJpha-olefin suiphonates wi„ generally be in 
the range having from twelve to sixteen carbon atoms. 

An example of such a material is Liporan JJo, a C 
alpha-olefin suiphonate from Lion Corporation, Japan ' " 
Appropriate fatty acid ester suiphonates are of formula 



R I CH— C0 2 R 2 



so 3 x 



where 



and 



and 



R, is straight or branched C g to C Jfi alkyl 
R 2 is straight or branched C, to alkyl 
X is a soiubilising cation. 
Rj is preferably C JQ to C 
R 2 is preferably butyl. 
Component ,., „, , he acljye oe , efgerii mjxture m ^ ^ 
include one or more other ac , iveJ ^ ^ ^ 

compositions, (or „ amp|e a , M |lyceryi ether ^ 
sarcosinates. The amoun , is pre(erabl)i ^ ^ 

component <a>, more pre( „ ably „„, ^ ^ ^ ^ ^ ^ 

The second essential component (b) ol the active 
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detergent mixture is a.ky, ether sulphate ^sometimes called aicoho, 
ether sulphate or a.ky, po lyethoxy suJphate) having ^ ^ ^ 
ethy.ene oxide residue per molecule. This will normally be 
provided by incorporating into the composition an a,k y , etner 
sulphate which is , mixture of materials of the general formula: 



R - <OCH 2 CH 2 ) n . 0S0,X 



wherein R is a C to r 

10 10 primary or secondary alkyl group, X is 

a solubilising cation, and * the avcrage degfee Qf fa 
at least 1.3, preferably from 2 ,0 ,2. more preferably 3 to , 
Particularly preferred values of „ are 3. « and 5. R is 
preferably a to C|4 alky, group. , n anv gIven ^ ether 

sulphate, a range of differently ethoxylated ma.eriais, and some 
unethoxyla.ed materia,, will be present and the va.ue of n 
represents an average. The unethoxy.ated material is, of^ourse 
alky, sulphate and this contributes to component (a). 

The amount of alky, sulphate ,n any alkyi ether su'r.hate 
w.l, depend on average degree of ethoxylation n. When n is 3 
alky, sulphate typically constitutes ,3 to 20* of the mixLe, and 
less than this wh^n n /, 

when n ., « or more. When the proportion of alkyl 

sulphate is low, it may prove convenient to ignore it. 
Nevertheless it contributes ,0 component (a). 

When the average degree of ethoxylation is 2, alkyl 

sulphate typically constitutes ftf , K 

* of tn mixture provided as 
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"alkyi ether sulphate". Such a mixture can provide both 
component (b) and component (a), with the Jatter then consisting 
entirely of alkyl sulphate. 

We have found that it is not feasible to use alkyl ether 
sulphate with an average degree of ethoxylation below 1.3. Unless 
the alkyl sulphate content of the ether sulphate is .providing much 
or the whole of component (a), it is preferred that the alkyl ether 
sulphate is provided by material with an average of at least 2 or 
2.5 ethylene oxide residues per molecule. 

An alkyl ether sulphate contains molecules with differing 
numbers of ethylene oxide residues in a statistical distribution. In 
an alkyl ether sulphate where the average degree of ethoxylation 
is 1.3 or greater, the proportion of molecules with a single 
ethylene oxide residue will not be substantially greater than the 
proportion with two ethylene oxide residues, nor the proportion 
with the most frequently encountered number of ethylene oxide 
residues (if this is more than two). Therefore this feature is an 
observable characteristic of component (b) and of compositions of 
this invention. If the average degree of ethoxylat.on is 2 or more, 
as preferred, the proportion of molecules with a single ethylene 
oxide residue will be less than the proportion with two ethylene 
oxide residues and the proportion with the most frequently 
encountered number. 

Preferred alkyl etner sulphates of the component (b), 
excluding alkyl sulphate, are mixtures of compounds of the above 
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formula 



MOCH 2 CH 2 ) n -OS0 3 X 

in which n is any positive integer. 

It is preferred, for this invention, to use primary alkyi 
ether sulphates containing less than 20% by weight of'material 
with alkyi groups of C]<> and above material, more preferably 
substantially C j2 and C J3 material only. Such material preferably 
has an average degree of ethoxylation of 7 to 6, more preferably 
3 to 5. 

Examples of preferred alkyi ether sulphates for use in the 
present invention are Dobanoi (Trade Mark) 23-3 from Shell in 
which the degree of ethoxylation (n) is 3 and the equivalent 
material in which the degree of ethoxylation is These materials 
which are based on C,^ (30 % of each) primary alcohol (about 
73% straight chain, 25% 2-methyl branched). Another preferred 
material is an alkyi ether sulphate based on Lial (Trade Mark) ,23 
from Chimica Augusta, which is a branched chain primary alcohol 
with a degree of ethoxylation of 3 to 0. 

A suitable example of a secondary alcohol ether sulpnate 
is a material derived from an alcohol such as Tergitol 13/S/3 
(trade mark) of Union Carbide (this materia, itself is not at 
present available). The conventional process of manufacture of 
secondary alky. ether sulphates is such that there is only a very 
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small quantity of alkyl sulphate in the product. 

Component (b) provides at least 12% of the active 
detergent mixture, preferably it provides at least 13 or 20%. It 
preferably provides not more than 60 or 65% of the activ- 
detergent mixture. 

The solubilising cations of the anionic detergent actives 
of components (a) and (b), denoted as X in forrrulae above, may 
be any which provide the desired solubility of the anionic material. 
Monovalent cations such as alkali metal ions, ammonium and 
substituted ammonium are typical. Divalent ions giving adequate 
solubility may be used, and especially magnesium ions may be 
present to improve soft water performance and can be 
incorporated as magnesium salt of the anionic actives or as 
inorganic magnesium salts, or in the hydrotrope system. 

Component (c) of the active detergent mixture of the 
composition of the invention is preferably one or more mono- or 
dialkanolamides, preferably C g -C 1R , more preferably C 
C J8 carboxylic acid mono- or di(C 2 -c 3 ) alkanolamides . 
These have the general formulae 

R„- CO - NHR 5 and R< - CO - N(R^ respectively 



y 



wherein is a C. ? -C 17 aliphatic: group, prcfcrabl 
straight-chain and preferably saturated, and r is a 
hydroxyethyl or hydroxypropyl group, Rf . it preferably 
a 2-hydroxycthyl group, 

Materials of this type are generally made from 
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acids of natural origin and contain a range of molecules having R 

groups of different chain lengths; for example, coconut * 

ethanolamides consist predominantly of C and r • . 

/ J2 ana '-J ^ material, with 

varying amounts of C„. C anH r~ 

&' ^10 and c i 6 material. Preferred are 

ethanolamides derived from so-called middle cut coconut fatty 
acid, most preferably from lauric acid. 

Monoalkanolamide may be used alone (in an amount in the 
range 7.5 to 20% of the active detergent mixture) or 
dialkanolamide may be used alone (in an amount in the range 7.3 
to 30% of the active detergent mixture). It is preferred to use a 
ixture of mono- and dialkanolamide, most prefercLJy in a weight 



in 

ratio of 2:1 to 1:2 



The other possibilities for component (c) are betaines and 
amine oxides. It is preferred to avoid using substantia, amounts of 
these, especially amine oxides, for the sake of economy and 
consequent cost effectiveness. Preferably then the amount of 
amine oxide is not more than 10% by weight of the active 
detergent mixture. Preferably the amount of betaine is not more 
than 20% by weigh, of this mixture. The total amount of amine 
oxide and betaine is preferably no, more than 20% and more 
preferably no, more than 15% or. 10% by weight of the active 
detergent mixture. 

It may be convenient to use amine oxide and/or be,aine 
a, s,..ch low levels, as part or even all of component (c). 

In importan, forms of ,h invemion, however, amine oxide 
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is excluded. 

Suitable betaines include simple betaines of formula 

R 6 



R -N* - CH 2 - C0 2 _ 



R 7 



and amido betaines of formula: 



R 6 



R - CONH CH 2 CH 2 CH 2 N + CH 2 C0 2 



R 7 



In both formulae R is a C 8 to q 6 straight or branched 
alkyl group. It may be a lauryl group or a middle cut coconut 
alkyl group. R< . and R ? are each C, to alkyl or C, to C3 
hydroxyalkyl. Examples of sulphobetaines have the above formulae 
with -CH 2 CO~ replaced by 



OH 



— (CH 2 ) 3 SO^ or . C H 2 CHCr^-SCy 

A suitable simple betaine is Empigen BB from Albright 
and Wilson. It has the formula quoted above in which R is C to 
C„ alkyl, derived from coconut, and R $ and R ? are both methyl. 

Suitable amine oxides have the lorrr.ula 
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R R 6 R 7 N » o 

wherein R i, a straight or branched chain C„ to C aJWvl ™ 

8 18 aJk y 1 group 

and R 6 and R? „ e each C] ,„ Cj a|ky)> or ^ ^ ^ 

hydro„a 1M . A sui ,, Dle amine oxide „ Emp . gen OQ ffom Aibr . 8M 
and WHson. >„ i, R u C, 2 to C,, a*, derive ^'on, C occ„ u , 
and R 6 and R ? are both methyl. 

Component (c) preferably constitutes at least 10% e .g 
12% to 23%, by weight of the active detergent mixture. 

Component (d) is one or more non-ionic detergent active 
materials, e.g. materials conventionally used in detergent 
formulations. The alkanolamides, betaines and amine oxides of 
component (c) do not form part of component (d). 

Component (d) is preferably a poiyalkoxylated material 
notably it is one or more ethoxy.ated non-ionic detergent activj 
materials. It is then desirable that such materia, should have an 
HL8 value in the range from 12.0 to 16.0. 

Component (d) may be a poiyethoxylated aliphatic alcohol 
having an alKyl chain length of trom C g to C J8 preferably Cg to 
C, 6 , and an average degree of ethoxylation of from <, to 
Suitable nonionic detergents include short-chain high-foaming 
ethoxylated alcohols of the general formula 

* - <OCH 2 CH 2 ) m . OH 
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wherein R is an alKyl grOU p. preferably .^.^ ^ ^ 
* to 18 better 8 to ,6 and yet more preferably 9 to 11, carbo „ 
atoms, and the average degree of ethoxylation m is from 5 to ,* 
more preferably 6 to 12. An especially preferred nonionic 
detergent is Dobanol 91-8 from Shell, in which R is C^C 
(predominantly straight-chain) and mis 8. ' 1 1 

Alternative suitable materials are those in which R is a 
secondary al M having from * to 18, preferab.y „. l3 . carbon 
atoms and m is from 5 to ,« preferably 6-„. An example is 
Tergito, 1./S/12 of Union Carbide (not available at present) or the 
material of the Softanol A series (from Japan Catalytic). 

Preferably ,he po.yethoxylated alcohol mixture is stripped, 
to reduce odour imparted to the composition. 

Another possibility for the component (d) i 3 an 
ethoxylated alKanolamide of the general formula 

R -C 0-N(R XOCH.CH,0) H 
I ' *■ P 



wherein R is a straight or Dranched ^ ^ ^ ? ^ 

carbon atoms, 

R 8 is an ethyleneoxy or propy| en eoxy group 

Y is hydrogen or -R g (CH 2 CH 2 0) H 

P is 1 or more and q is 0, 1 or more . 

R may be lauryl or coconut alkyl. Examples of 
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ethoxylated alkanolamide are Amidox L5 and Amidox C3 from 
Stepan Chemical Company. 

Further possibilities for component (d) are ethoxylated 
alkylphenols and ethoxylated fatty acids, i.e. polyethyleneglycol 
esters of fatty acids. 

Component (d) preferably constitutes at least 10% by 
weight of the active detergent mixture e.g. 12 to 25%. The total 
of components (c) and (d) together may constitute at least 23% by 
weight of the active detergent mixture. 

As well as the active detergent mixture and water, the 
liquid detergent compositions of the invention will generally need 
to contain one or more hydrotropes. Hydrotropes are materials 
present in a formulation to control solubility, viscosity, clarity and 
stability but which themselves make no active contribution to the 
performance of the product. Examples of hydrotropes include 
lower aliphatic alcohols, especially ethanol; urea; lower 
alkylbenzene sulphonates such as sodium, toluene and xylene 
sulphonates and combinations of these. Preferred are alcohol, 
urea, and xylene sulphonate. Hydrotropes are expensive and take 
up room in a formulation without contributing to its performance, 
and it is therefore desirable to use as small quantities of them as 
possible. 

For example, the use of amine oxides as mentioned above 
requires a large amount of alcohol as hydrotrope. For this reason 
and because of expense, it is preferred to avoid the use of a 
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substantial amount of any tertiary amine oxide in the present 
invention. 

In preferred forms of this invention the weight of 
hydrotrope in the compostion is not more than 12% of the weight 
of the active detergent mixture. 

The compositions of the invention may also contain the 
usual minor ingredients such as perfume, colour, preservatives and 
germicides. 

The stable liquid detergent compositions of the invention 
may be used for all normal detergent purposes especially where 
foaming is advantageous, for example, fabric washing products, 
general purpose domestic and industrial cleaning compositions, 
carpet shampoos, car wash products, personal washing products, 
shampoos, foam bath products, and above ail, manual dishwashing. 

The invention is further illustrated by the following non- 
limiting Examples. 
EXAMPLE 1 

The foaming performances of various aqueous formulations 
were compared using a plate washing test. In the test, plates 
soiled with a standard starch/ fat/fatty acid mixture were washed 
in a standard manner with 3 litres of lest solution (total 
concentration of the product I g/iitre in 20°H (French hardness) 
water at k5°C in a bowl, until a third of the surface of the 
solution in the bowl was covered with foam. The number of 
plates washed before this arbitrary end-point was reached was 
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taken as an indicator of dishwashing and foaming performance. 

In Table 1 below, the content of each component is given 
as percentage by weight of the whole composition. For each 
composition the total active detergent concentration (including the 
ethanolamide materials) was kept constant at U0%. 

In Table 2 below the content of the same compositions is 
expressed as percentages by weight of the detergent^'active 
mixture, with the primary alkyl sulphate (from the alkyl ether 
sulphate) shown separately. 

The foaming performance, cloud point and viscosity of 
various compositions of the invention (I-VI), a comparable 
composition containing alkyl benzene sulphonate (A), a comparable 
composition containing only secondary alkane sulphonate and alkyl 
ether sulphate (B>, and a comparable composition containing no 
sulphonate (C) were obtained. 

The lauric diethanolamide used was a commercial narrow- 
cut coconut diethanolamide, referred to as LDEA, and the 
cocomonoethanolamide was Empilan CME of Albright & Wilson. 

The formulations and results are set out in Table 1 below 
and repeated in Table 2 expressed as percentages by weigh, of the 
active detergent mixtures. 



The compos™, (I-VI) of the invention had acceptatfe 
h,dro,rope ievels and viscosities and ^ ^ " 

-UMI, inferior ,„ ^position A, as good as ,„a, 0 , composition 

B and much better than that ~/ 

man that of composition C. 

Mi.dness ., some ,„e ahove formulations was estimated 
us-ng a lest „/ protein denaturation potency. 

Several in Wtjo and Jr. vivo meInod! evalua , ine 
protein denaturation potencv of surfactants and their mi,,,™ nave 
been reported (see K. *i y a 2 awa e, a, ,„, 3 Cos Sci 6 33-,o „ S * 
and the references cited therein,. One such method is the stud, 
o, interaction o, sMn acid phosphatase en 2y m. .i, n detergents 
under reaiistic conditions reported * P^tte,- e, a, (I „, , C o, Sci 
6 263-273 J 980). 

Formulations II. JV A R /- 

a, b, and C above were tested by 

Pro,.e„ method „si„ 8 diiute solutions a, active concentrations 
SWing e q „a. piates tes, performance. The results e.presseo 
,ua.i,a,ive,v as a ra„ k order „, prM ,c,ed mildness „. „ 

C > '» = » > , 
C was significant,, better than IV and „. »„ ich were Cose 

together. A and D K ave result* 

gave results sim,| ar to each other and very 

much worse than IV and II. 
EXAMPLE 7 

Human v„,„„, c , rs cmpl<)ye<J ^ ^ ^ 

«e.crgen, m,„ures „, compositions „. ,v ,„ a V and a commercia, 
P~*c. idenlified as relative,, mild. T„ e detergent active in tni, 
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product was a U:l mixture of secondary alkane sulphonate and 
alkyl ether sulphate (average 3 ethylene oxide residues per 
molecule). Thus it was closely similar to composition B. 

The compositions were prepared at an active detergent 
concentration of 23% by weight without hydrotropes. Each trial 
involved panellists washing each volar forearm with a different one 
of the above products 4 times daily for 4 days and 3 times on day 
5. For each wash 0.3 g of product was dosed onto the wetted 
volar forearm and it was washed with a gloved hand for 60 
seconds. The forearm was rinsed after each wash. The products 
were randomly allocated to the panellists. Each volar forear... was 
graded for erythema dryr.ess before each wash and 2 hours after 
the final wash. Any site reaching an erythema score denoting 
moderate erythema or a dryness score denoting moderate to severe 
15 dryness was discontinued. 

The results shoued that for potential to induce irritation 
V was significantly better than !| and IV which were significantly 
better than the commercial product (composition D). For potential 
to induce skin dryness V *as better than II or IV uhich were 
significantly better than composition D These results are 
consistent *ith Example I. 
EXAMPLE 3 

A number of formulatio.-.s were tcs'cd for interaction 
with :kin acid phosphatase, by Prottey's method, using solutions of 
equal dilution. The compositions and the percentage inhibition (i.e. 



20 



26. 



100% minus percent, activity remaining) are set out in Table 3 
below, where the compositions are expressed as percentages by 
weight of the formulation and then repeated in terms of 
percentages by weight of active detergent mixtures. Uater gave 
no inhibition at all, i.e. 100% of activity remained. 
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EXAMPLE » 

In this and subsequent examples mildness is assessed by 
measuring the inhibition of wheatgerm acid phosphatase (WGAP). 
This has been found to correlate well with the results obtained 
with human volunteers: for instance the inhibition of WGAP by 
compositions B, IV and V in a series of comparativ^experiments 
was 100%, 75% and 69% respectively. 

It is notable that the commercial product (composition B) 
gave total inhibition of this enzyme. Even a 3:7 mixture of SAS 
60: Dobanol 23-3A gave 91% inhibition. 

A series of compositions was assessed in which the nature 
of component (a) was varied, and the proportions of components (a) 
and (b) were also varied. These compositions were also assessed 
for foaming performance by means of a modified Schlachter- 
DierKes test based on the principle described in Fette und Seifen 
1931, 33, 707. A 100ml aqueous solution of each material tested, 
having a concentration of 0.0*% active detergent in 2«°H water ' 
(French hardness) at «3°C was rapidly oscillated using a vertically 
oscillating perforated disc within a graduated cylinder. Afdter the 
initial generation of foam, increments (0.2g) of soil (9.3 parts 
commercial cooking fat, 0.25 parts oleic acid, 0.23 parts stearic 
acid and 10 parts wheat starch in 120 parts water) were added at 
13-second intervals (10 seconds' mild agitation and 5 seconds' rest) 
until the foam col.apsed. The result was recorded as the number 
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of soil increments (NSI score): a score difference of 6 or less is 
generally regarded as insignificant. Each result w„ typically the 
average of 3 or t runs. 

The compositions and the results obtained are set out in 
Tnble « below. ,„ tnis ta5Ie tne composilions ^ ^ 

then calculated figures are given for the amounts of alky, suiphate 

and aikyl ether sulphate excluding aikyi sulphate. 

As can be seen from Table «, the compositions' foaming 
performance was satisfactory in that it was never worse than the 
control composition, effectively composition V, shown in the final 
column of Table «. mhibition was never the total inhibition 

encountered with composition R f; . , K . 

posiuon B (i.e. the commercial product). It 

can be seen that levels of w 

ieveis oi 25% alkyl benzene sulphonate with 3.5% 

alkyj sulphate, and a level of 37 5<k i • 

evei oi 37.3% alkyl sulphate give about &5% 

inhibition, which is intermediate between th. ^ 

e «>etween the commercial product 

(composition B) and composition V. 
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EXAMPLE 3 

A number of compositions were assessed for UCAP 
inhibition. These inciuded a series which were each the same as 
composition V, except that the secondary a.Kane suiphonate was 
repiaced with an e q uai weight of anoth er anionic detect active 
Some were also assessed for foaming performance by means of the 
modified Schlacter-Dierkes test referred to above. The 
compositions and the results obtained a,e set out in Table 5 be.ow 
"Sulphosoccinate" denotes a statistical mixture (mole ratio 
1.2.1) of di-n-octv, su,p h osuccina,e, n-hexyl n-octyl su.phosuccinate 
and di-n-hexv, su.phosuccinate (sodium sa.ts), prepared from a ,., 
mixture of n-hexano, and n-octano, bv the method described in 
Example 1 of CB 2 108 320 (Unilever). 

"Butyl PAES" denotes the suiphonate of n-butyl laurate. 
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The mildness arising with the different actives is 
apparent. It can als^ be seen that the composition of this 
invention, with suiphosuccinate as component (a) was superior in 
mildness to the suiphosuccinate compositions whicn were 0:2:1 
suiphosuccinate: alkyl ether sulphate: diethanolamide, yet was fairly 
close in foaming performance, and better than the composition 
with secondary alkane sulphonate (composition V of Example 1). 

EXAMPLE 6 

The foaming performance of some further compositions 
was assessed by means of the modified Schlacter-Dierkes test. 
The compositions and the results obtained are set out in Table 6 

below. 
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Component 

SAS 60 
Dobanol 23-A 
Dobanol 23-4A 
Lauryl mono- 
ethanolamide 
LDEA 

Empigen OB 
Empigcn BB 
Dobanol 91-8EO 
Amidox L3 
Amidox C3 



TABLE 6 
Percentag es by wei ght ~f 
active det ergent mi»t..r. 
32.3 32.3 

21 
U2 



32.3 



10 
10 



32.3 

10 
10 



21 

1*2 



10.3 10.3 
10.3 

10.3 
16 16 



13 



Amidox L3 is lauric monoethanolamide 3EO (ethylene oxide) 
Amidox C3 is coconut monoethanolamide 3EO 
Both are supplied by Stepan Chemical Company. 
Empigcn OB is C J2 to C„ alkyl dimethyl amine oxide. 
Empigen BB is C J2 to alkyl dimethyl betaine. 



32.3 
32.3 



10 
10 



13 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS; 
1 ' A stable detergent composition in liquid or gel 

form containing from 10 to 80% by weight of active 
detergent mixture and water, the active detergent mixture 
comprising four components as follows: 

(a) an anionic detergent active other than alkyl 
ether sulphate; 

(b) alkyl ether sulphate containing one or more 
ethylene oxide residues psr molecule, the weight ratio of 
component (a) and (b) being in the range 2;1 to 1.-10, 
the proportion of component (b) with a single ethylene 
oxide residue per molecule being not substantially 
greater than the proportion with the commonest higher 
number of ethylene oxide residues per molecule, the 
component (b) providing at least 12% by weight of the 
active detergent mixture; 

(c) lather booster selected from monoalkanolamide, 

dialkanolamide, betaine, amine oxide and mixtures thereof 

in a total amount in the range 5 to 30% by weight of the 
active detergent mixture, the amount of monoalkanolamide 
not exceeding 20% by weight, the amount of amine oxide 
not exceeding 10% by weight, and the total amount of 
monoalkanolamide, dialkanolamide, and betaine plus 1% 
times the amount of amine oxide being at least 7.5% by 
weight of the active detergent mixture, 

(d) nonionic detergent active material in an amount 

in the range 5 to 35% by weight of the active detergent 
mixture, with the proviso that when the lather booster 
(c) is a betaine, the non-ionic detergent active material 
is present at from more than 10 up to 35% by weight; 

the active detergent mixture having maximum 
contents u of alkylaryl sulphonate. v of primary alkane 
sulphonatc, w of alkyl 
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sulphate, a maximum total content x of secondary alkane 
sulphonate and fatty acyl ester sulphonate, a maximum total 
content y of dialkylsulphosuccinate and alpha-olefin sulphonate and 
a maximum total content z of any other anionic detergent active 
except said alkyl ether sulphate, 

where u, v, w, x, y and z are all percentages by weight 
of the detergent active mixture and are given by 



30 HO 00 * 30 * 60 * 60 ^ 1 



2. A composition according to claim 1 wherein at least a 

major proportion of said component (a) is selected from secondary 
alkane sulphonate, fatty acyl ester sulphonate, 
dialkylsulphosuccinate, alpha-olefin sulphonate, primary alkyl 
sulphate, alkylben ;en e sulphonate and mixtures hereof. 

3. A composition according to claim 1 or claim 2 wherein u, 

v f w, x, y and z are given by 



22.3 * 22.3 * 30 * 37.5 * ^ + ^ ^ » 

*• A composition according to any one of the preceding 

claims wherein component (a) comprises secondary alkane 
sulphonate, and component (c) consists of monoalkanolamide and/or 
diaikanolamide, 
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the active detergent mixture having, in addition to the 
secondary alkane suiphonate (a) and alkyl sulphate from the aikyl 
ether sulphate which provides component (b), a maximum content 
of 5% in total of alkyl sulphate, alkane suiphonate and alkylaryl 
suiphonate material. 

5. A composition according to any one of the preceding 

claims wherein the secondary alkane suiphonate isj» mixt !Jre of 
materials of different alkyl chain lengths, of the formula 

R,R 2 CHS0 3 X 

where and R p are each a straight or branched chain alkyl 
group having at least one carbon atom, the alky, chain length (i.e. 
total number of carbon atoms of Rj and « 2 p, U5 „ ^ in the 
range 13 to 18, and X is a solubilising cation. 

6- A stable detergent composition in liquid or gel form 

containing from 10 to 80% bv weioht «f 

* Dy **«gnt of cctive detergent mixture 

and water, the active detergent mixture composing four 
components as follows: 

<*) an anionic detergent active other than alkyl ether 

sulphate; wherein a m dj or fraction of component (a) is selected 
from primary alkyl sulphate, alkyl benzene s u |p hate or . mixturc 
ther~>f, which primary alky , suJphate ^ ajkyj benzene suJphonate ^ 
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<b- alkyl ether sulphate containing one or more 

ethylene ox, do residues per molecule, tne weight ratio of 



15 



components f a ) and (b, being ln the range 2:1 to !. l0 
the proportion of component (b) with a single ethylene 
oxide residue per molecule being not substantially 
greater than the proportion with the commonest higher 
-umber of ethylene oxide residues per molecule, the 
component (b, providing at least 12% by weight of the 
active detergent mixture; 

' C ' , lath<?r b ° OSter "Elected from monoalkanolami de. 

daalkanolamide, betaine, amine oxide and mixtures thereof 
m a total amount in the range 5 to 30% by weight of the 
active detergent mixture, the amount of monoalkanolamide 
not exceeding 20% by weight, and the total amount of 
o monoalkanolamide, di alkanolamide , and oetaine plus 1% 
times the amount of amine oxide being at least 7.5% bv 
weight of the active detergent mixture, 



30 



(d) 



nonionic detergent active material in an amount 
i, -he ran,e 5 to 35% by weight of the active detergent 
-xture with the proviso that when the lather booster , c , 
» a betame, the nonionic detergent active is present at 
from more than 10 up to 35% by weight; 

the active detergent mixture having maximum 
contents u of alkylaryl sulfonate, v of primary alkane 
35 sulfonate, w of alk-,1 sulphate, a maximum total content 
x of secondary alkane sulfonate and fatty acyl ester 
sulphonate, a maximum total content y of 
dialkysulpnosuccinate and alpha-olefin sulphosuccinate 
and a maximum total content z of any other anionic 
10 detergent active ex,ept said alkyl ether sulphate. 
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of the detergent active mixture and are given by 



u_ + v 



30 ^ 00 * 1*0 + To * 60 * 60 ^ J 



7. 



A composition according to any one of the preceding 
claims wherein the weight ratio of the components (a) and (b) is 
the range 1.5:1 to 1:3. 

«• A composition according to any one of the preceding 

claims wherein the total amount of alkyl aryl sulphonate, primary 
alkane sulphonate and alkyl sulphate is not substantially greater 
than the total amount of components (c) and (d). 

9. A composition according to any one of the preceding 
claims wherein the amount of component (a) is not greater than 
U times the total amount of components (c) and (d). 

10. A composition according to any one of :he preceding 
claims wherein the total amount of amine oxide and betaine is not 
more than 20% by weight of the active detergent nature. 

11. A composition according to any one of the preceding 
claims wherein component (c) contains i.h.fntiall, no amine 

oxide. 



12. A composition according to any one of the preceding 
claims wherein component (d) constitutes at least 10% by weight 
of the active detergent mixture. 

13. A composition according to any one of the preceding 
claims wherein each of components (c) and (d) constitutes at least 
10% by weight of the active detergent mixture, and the total of 
components (c) and (d) constitutes at least 2S% by weight of the 
active detergent mixture. 

1". A composition accorf ng to any one of the preceding 

claims wherein the weight of hydrotrope in the composition 
more than 12% calculated on the weight of the active detergent 



is not 



mixture. 
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A composition according to any one of the preceding 
claims which is an aqueous liquid composition containing 5 to U0% 
by weight of the active detergent mixture. 

16. A detergent composition according to any one c. the 

preceding claim, wherein the alkyl ether sulphate (b) i» provided 
by a mixture of materials of the general formula: 



R - <OCH 2 CH 2 ) n - OSO3X 
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wherein R is a C 10 to C Jg aikyi group, X is a solubilising cation, 
and n, the average degree of ethoxylation, is from 2 to 12. 

17. A detergent composition according to claim 16 wherein 

the alkyl ether sulphate (b) is provided by a primary alkyl ether 
sulphate in which the alkyl grot ,»s R are such that less than 20% 
of material of alkyi chain length and above is present, and 
the average degree of ethoxylation n is from 3 to 8. — 

18 A detergent composition according to any one of the 

preceding claims wherein both monoalkanolamide and 
dialkanolamide are present, in a weight ratio of monoalkanolamide 
to dialkanolamide in the range 2:1 to 1:2. 

19. A detergent composition according to any one of the 
preceding claims wherein the non-ionic component (d) is at least 
one polyalfcoxylated material. 

20. A detergent composition according to claim 19 wherein 
the non-ionic component (d) is polyethoxylated and has an HLB 
velue in the range from 12.0 to 16.0. 

21. A detergent composition according to any one of the 
preceding claims wherein the non-ionic component (d) is select-d 
from a polyethoxylated aliphatic alcohol of the general formula: 
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R - (OCH 2 CH 2 ) m - OH 



wherein R is straight or branched aikyl having from 8 to 18 
carbon atoms, and the average degree of ethoxylation m is from 5 
to 14, and/or 

a polyethcxylated alkanolamide of the general formula 
N 
I 



R -CO -N(R 8 )(OCH 2 CH 2 0) p H 



wherein R is a straight or branched alkyl having from 7 to ,g 
carbon atoms, 



R 8 is an ethyleneoxy or propyleneoxy group 

Y is hydrogen or -R„(CH,CH„0) H 

« * 2 q 

p is 1 or more and q is 0, 1 or more. 



22. A composition according to claim 21 wherein R has from 
9 to 14 carbon atoms. 

23. A composition according to claim 21 or claim 22 
wherein the non-ionic component (d) is K^fnti,^ only said 
polyethoxylated aliphatic alcohol. 
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